Steaming-induced chemical transformations and holistic quality assessment of red ginseng derived from Panax ginseng by means of HPLC-ESI-MS/MS(n)-based multicomponent quantification fingerprint.
The purpose of this study is to evaluate the steaming-induced chemical transformation of red ginseng manufactured from fresh ginseng by means of simultaneous quantitative and qualitative analyses with a combinative high-performance liquid chromatography-electrospray tandem mass spectrometry (HPLC-ESI-MS/MS(n)) technique. Thirty-six ginsenosides were identified in red ginseng and white ginseng by comparing the mass spectrum and/or matching the empirical molecular formula with that of known published compounds, and 11 of them were determined to be newly generated during the red ginseng preparatory process. The mechanisms involved were further deduced to be hydrolysis, dehydration, isomerization, and decarboxylation at C-20, and hydrolysis also occurs at C-3 or C-6 of the original ginsenosides through the mimic process of steaming and heating in laboratory. The multicomponent quantification fingerprint of ginseng was also established by HPLC-UV method, and the contents of 12 ginsenosides in red and white ginsengs from different sources were determined simultaneously. The ratio of the total content of determined malonyl ginsenosides to the corresponding neutral ginsenosides (T(m-PPD)/T(PPD)) in white ginseng ranged from 0.46 to 0.62 and from 0 to 0.19 in red ginseng. The validated method is expected to provide an effective approach to standardize the processing procedures of ginseng products and regulate the usage of ginseng in Traditional Chinese Medical prescription.